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© Collection and transportation device for microorganisms. 

© A collection and transport device for use by 
medical doctors, veterenarians and laboratory per- 
sonnel, comprises a plastics tube (1) containing a 
culture medium, and closing means for the plastic 
tube. The closing means (2) is preferably provided 
with a retaining piece (5) for the shaft of a sample 

^ swab. The system is specially designed to provide a 
diffusion-resistant, unbreakable and transparent sys- 

® te m - The tUDe and the closing means may be made 

^- from polyannide or polyethylene terephtalate. 
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COLLECTION AND TRANSPORTATION DEVICE FOR MICROORGANISMS 



This invention relates to devices for the collec- 
tion and transportation of microorganisms, for ex- 
ample for samples taken by or for medical doctors, 
veterinaries and laboratory personnel. 

After a sample is taken, it is important that the 
microorganisms are kept alive and not permitted 
contact with any kind of contamination, extraneous 
matters and the like before the sample is taken for 
analysis and identification. 

Samples of microorganisms are traditionally 
transported in a glass tube and sealed by a screw 
cork which is filled with a standard, sterile transport 
medium. To protect the glass tube against break- 
age and leakage, it is placed within a two piece 
plastic cover. To obtain the sample itself special 
sample swabs are utilised. This is a bulky and 
elaborate operation. 

Therefore, other and more simple solutions 
have been proposed. One of these is described in 
US patent no. 3,450,129. The transport means of 
the invention of that patent consists of a unit in the 
form of a flexible plastics tube of polypropylene or 
the like with a removable lid which contains a 
separate glass ampulla filled with a sterile transport 
medium. The complete unit is covered by a protec- 
tive seal made of plastic material. 

When a sample is to be taken, the air-tight seal 
is broken and the lid with the swab is removed to 
collect a bacterium specimen. The lid with the 
swab is placed back in the tube and subsequently 
the glass ampulla is broken so that the swab is 
moistened by the culture medium. To ensure com- 
plete moistening the swab is in the form of an 
absorbent plug. 

This device has gained wide utilisation in a 
number of countries but has a number of 
drawbacks. The glass ampulla can be broken ac- 
cidentally, the sterile conditions are difficult to 
maintain after the original seal is broken and the 
device is complex and costly. 

Another proposal for a safer collection and 
transport device is described in US patent no. 
3.890,204. This construction consists of a sealed 
glass tube containing the culture medium and a 
separate lid carrying a sample swab. The two sep- 
arate devices are packed together in a sealed 
package. The glass tube is air and gas-proof and 
closed at both ends. One of the ends is provided 
with indentations so that the end piece can be 
broken and the sample placed in the culture me- 
dium. When the sample has been taken the swab 
is placed inside the tube and the handle, which is 
also used as a lid, fits tightly around the tube to 
close it. 

The glass tube is then placed back into the 
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original packaging and forwarded to the laboratory 
for analysis of the sample. With such a device the 
need for using an absorbent plug and an extra 
outer plastic tube as in US 3,450,129, is eliminated. 
5 However, this solution is not satisfactory either. The 
glass tube can easily break during transport and 
the cover or lid may not seal the tube satisfactorily. 

Other solutions have been proposed to elimi- 
nate the drawbacks of using breakable glass am- 

w pullae. Thus it has been proposed to use soft 
plastics, such as polyolefins and polyurethanes. 
Such materials are of course unbreakable, but the 
softness creates problems under transport and 
handling. The culture medium may be displaced or 

75 even disappear from the tube. Furthermore, the 
plastic materials are not diffusion resistant so that a 
culture medium will be contaminated after a short 
period of exposure. So far, therefore, the use of 
glass tubes and glass ampullae has prevailed. 

20 A collection and transportation device for cul- 
tures of microorganisms according to the invention 
comprises a vessel of plastics material for the 
keeping of a culture medium and closing means for 
the vessel, characterised in that the plastics vessel 

25 comprises an open-ended tube, of unbreakable, 
diffusion-resistant and transparent plastics material 
having a coefficient of permeability for O2 < 300, 
and closing means also made of an unbreakable 
and diffusion-resistant material for sealing the open 

30 end of the tube, culture medium being provided 
within the tube. Such a device can be handled and 
transported without additional protection means. 

The main tube is made of an impact-resistant, 
diffusion-resistant and transparent material, prefer- 

35 ably polyamide or polyethylene terephtalate which 
are nearly diffusion-resistant for gasses like oxy- 
gen, nitrogen and carbon dioxide. Other suitable 
plastic materials which are also nearly diffusion- 
resistant are polyvinylidenechloride and polyvinyl- 

40 fluoride or other materials which satisfy a per- 
meability for O2 better or comparable to the above 
mentioned plastics. For instance, polyannide and 
polyethylene terephtalate are nearly 30 times as 
resistant to diffusion, at room temperature, than 

45 polyolefins. Plastics like polystyrene and poly- 
propylene are on the other hand not applicable, 
having a coefficient of permeability which is 10-100 
times higher than the aforementioned plastics. The 
plastic employed should have a permeability for 

50 oxygen at 25° which is lower than that which is 
limited by a permeability coefficient of : 
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P X cm 3 (NTP) x lOOum = 300, 
m 2 X 24h X bar 

but preferably the coefficient should be below 30, 
to^guarantee the complete, durability and. validity of 
the reduced medium. 

The plastics used should, in addition, have a 
mechanical shock resistance better or comparable 
to the demands by DIN 53 453, which means that 
no breaks or marks are obtained when the material 
is subjected to an impact of 60KJ at 20° C. 

Such a microorganism collection and transport 
device has the advantages of easy availability and 
safe keeping of the culture medium under satisfac- 
torily sterile conditions. It provides a simple and 
cheap construction which is unbreakable under nor- 
mal circumstances and gives a safe and reliable 
protection without the danger of leakage of possi- 
bly pathogenic organisms after the samples have 
been collected. 

The device is biologically safe, sterile and dif- 
fusion resistant under all conditions before, during 
and after the sample-taking procedure. 

The device of the invention provides a tube 
which is permanently closed and in which the bac- 
terium sample is completely covered by the culture 
medium when it is introduced into this medium by 
means of a sample swab. The system ensures the 
survival of both aerobic and anaerobic microorgan- 
isms. 

The open end of the tube may be provided 
with external screw threads and the closing means 
with complementary internal screw threads. The 
closing means may also include means for retain- 
ing the upper end of the shaft of a swab, so that as 
the closing means is screwed onto the tube, the 
swab rotates within the culture medium, to provide 
complete covering of the swab with the culture 
medium. 

Additional means may be provided around the 
open end of the tube to ensure a diffusion-tight 
seal. This means may comprise a surface which 
extends around the circumference of the tube, ad- 
jacent its open end, which co-operates with the 
bottom edge of the closing means. An O-ring may 
be provided between the abutting surfaces to im- 
prove further the seal. 

The invention will now be further described 
with reference to the accompanying drawings in 
which: Figure 1 is a cross section of an example of 
a collection and transport device according to the 
invention; figure 1 a is a detailed view of one end of 
the device shown in figure 1 ; 

Figures 2a, b and c are schematic views of the 
device to illustrate how it is to be used. 

The device comprises a tube 1 and a lid 2. The 



open end of the tube 1 is provided with screw 
threads 7 and a collar 4 having an upper contact 
surface 3 for carrying a seal in the form of an O- 
ring 8 or the like. A fitting lid 2 is provided with 

s internal threads 9 and a central hollow end-piece 5 
which can accept and retain the handle of a swab 
(see fig. 2b); "The edge 6 of" the lid is~bevelled; 
giving it a sharp outer edge which will be pressed 
tightly into the Oring 8 to form a diffusion-resistant 

10 seal when the lid is screwed on tightly. Complete 
diffusion sealage will be obtained when the lid is 
fastened manually (see fig.la). 



75 Examples for use of the transport device 

The tube is filled with a suitable culture me- 
dium such as for example STARTS medium. 

The sample swab, as shown in fig. 2a, com- 
20 prises a breakable plastic handle or the like and a 
swab of absorbent cotton fibres. Each swab is 
provided in a separate breakable package and is 
sterile. 

The sterile package is intended to be broken 
25 just before the sample is to be taken. During the 
sample-taking the tube will remain closed and ster- 
ile. When the sample has been collected, the 
screw lid of the tube is opened, the swab is in- 
serted into the tube 1, the handle part of the 
30 sample swab is broken against the edge of the 
tube (as shown in fig. 2a) and the end is inserted 
into the end-piece 5 of the screw lid (as shown in 
fig.2b), after which the lid is screwed on tightly (see 
fig.2c). 

35 This results in a rotating movement of the swab 

within the culture medium which will result in a 
complete covering of the swab so that when it is 
retracted to perform the final analysis, air or other 
contaminants would not have been able to enter. 

40 In addition to the culture medium, the tube can 

be filled with an inert gas such as nitrogen. 

The short time interval during which the tube 
will be open to the atmosphere, prevents the de- 
vice from being contaminated by extraneous 

45 agents. When the lid or cork is tightened the tube 
is completely sealed. The tube is not susceptible to 
breakage and transportation can take place without 
special precautions. 

The device is considerably improved as com- 

50 pared with prior known construction. 

It is more hygienic, safer to transport due to 
the use of shock-resistant plastic, more durable 
due to its diffusion resistance, less bulky and suit- 
able for use without outer protective packaging 

55 The collection and transport device can be 

provided with a number of different culture media, 
both selective and universal. Also media which 
promote selective growth during transport can be 
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employed. Examples are : 

i) GC-media 

ii) Listeria media 

iii) ASTM-media for fungi 

iv) CBI for Clostridium fungi s 

v) CLED for Coli bacteria 

vi) THIO-media for anaerobic fungus 

vii) etc. 

70 

Claims 



tic tube is made of a plastic material with such high 
mechanical impact strength that no cracks are 
formed when the material is subjected to an impact 
force of 60KJat20°C. 

8. A collection and transport device according to 
any preceding claim characterised in that the plas- 
tic tube has an O2 permeability coefficient < 30. 

9. A collection and transport device according to 
any preceding claim characterised by properties 
which provide for survival of both aerobic and an- 
aerobic microorganisms. 



1. A collection and transportation device for cul- 
tures of microorganisms comprising a vessel of 
plastics material and closing means for the vessel, 75 
characterised in that the plastics vessel comprises 

an open-ended tube (1 ), of 'unbreakable 1 , diffusion- 
resistant and transparent plastics material having a 
coefficient of permeability for O2 < 300, and clos- 
ing means (2) also made of an 'unbreakable' and 20 
diffusion-resistant material for sealing the open end 
of the tube, culture medium being provided within 
the tube. 

2. A collection and transport device according to 
Claim 1 characterised in that the plastics material 25 
is polyamide or polyethylene terephtalate. 

3. A collection and transportation device according 
to Claim 1 or 2 characterised in that the closing 
means (2) is adapted to retain part of a sample 
swab which is used for the gathering of a microor- 30 
ganism culture. 

4. A collection and transport device according to 
any preceding claim characterised in that the open 
end of the tube (1) is provided with an external 
screw thread and the corresponding closing means 35 
with an internal screw thread and in that the closing 
means is provided with a central hollow retaining 
piece (5) which is designed to carry the upper end 

of the shaft of a swab whereby the swab is rotated 

into the culture medium when the closing means is 40 

tightened onto the tube (1). 

5. A collection and transport device according to 
any preceding claim characterised in that the open 
end of the tube is provided with a collar (4) having 

an upper surface (3) which extends around the 45 
circumference of the tube and in that the collar (4) 
is designed for contact with the lower surface (6) of 
the closing means and with an intermediate sealing 
means (8). 

6. A collection and transport device according to 50 
claim 5 characterised in that the lower circum- 
ference (6) of the closing means slopes inward and 
co-operates with an O-ring seal (8) placed against 

the contact surface (3) of the collar (4) which has a 
similar slope, thereby forming sharp contact edges 55 
which are pressed against the seal (8). 

7. A collection and transport device according to 
any preceding claim, characterised in that the plas- 
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